Activation of ribosomal protein S6 kinases does not increase glycogen synthesis or glucose transport in rat adipocytes.
Rat adipocytes were incubated with insulin or epidermal growth factor (EGF) before the mitogen-activated protein (MAP) kinases, ERK-1 and ERK-2, and the ribosomal protein S6 kinases, Rsk-2 and p70S6K, were resolved by ion exchange chromatography and identified by immunoblotting. EGF was more effective than insulin in increasing the activity of two kinases that reacted with Rsk-2 antibody (2- and 2.5-fold with EGF versus 1.6- and 1.2-fold with insulin). EGF was also more effective than insulin in increasing the activity of ERK-1 (5-fold versus 2-fold) and ERK-2 (2.5-fold versus 1.5 fold). The activity of p70S6K was increased by approximately the same extent by EGF and insulin (1.7-fold versus 2-fold). Rapamycin blocked activation of p70S6K by insulin, but it did not attenuate the effect (2-fold) of insulin on increasing the glycogen synthase activity ratio (+/-glucose-6-P). Insulin increased glucose incorporation into glycogen and 2-deoxyglucose uptake by approximately 5-fold, whereas EGF and phorbol 12-myristate were without effect. Thus, activation of MAP kinases and ribosomal protein S6 kinases appears insufficient to activate glycogen synthase or glucose transport, the two key components in the stimulation of glycogen synthesis by insulin.